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ABSTRACT 



A computerized, projector system which automatically 
, adapts projected images emanating from projectors to fit the 
siz^and conditions of screens 00 which the images are 
displayed. Moreover, disclosed* a novel method of utiliz- 
ing a compuierized projector system which automatically 
adapts projected images to a shape and condition in. corre- 
lation with the size aod configuration of tfee screens onto 
which the images are projected. 
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SYSTEM FOR THE AUTOMATIC „ hv , . . 2 

. ADAPTATION OF- PROJECTOR IMAGES M ™* m .***S<*Jr<>m some external source and stores 

AND A METHOD FOR . ^^»^( I ^»^'me»o V ) i „,gS 
• IMPLEMENTATION THEREOF Kio^aW,? *J ^ «4 

BACKGROUND OF THE INVENTION . 

1. Field of the Invention j n .a t \_- 

th '™ a 5<w «e displayed. Moreover, the ' be P Un " ° r in num. ' * m * y 

wben the screen or display surface is cl Wert ™ V "J* aog,lUr P 03 " 1011 of 'he screen or 

irregular surface C onfi^Lw?t vkri^JLSL" S?" — " ^ rektive ,0 ao ^^-tra^utag 

^.proj e cted iDas co n th eS c re e nm fv^ i^SfflSS M ™ ^ COnfi ^^ n *> d - ««« to the 

. Beams of light impinge against the display surface- for 

• DESCRIPTION OF THE DRAWINGS 

Uaa8 ''- • ,^!f" Bnc « f'V DOW »>e had to the following detaUed 

Although injures have been taken to impl e0)ent oor- » " • ' P"**!? 1 «*b°°toent of the invention, 

reebveacuons ,n an attempt to improve upon LquahW --SSr" C ° njUnC,10D Wlth drawings; fa 

.• ' . F°l«"d images, these are relatively complex and do ao ' 

always succesisMy lead to the d«fed results. , , «G. 1 illustrates aprior art reflective light valve prelector 

2 Discussion of the Prior Art tor Projecting. OT ages onto a screen; 

Tnus, for instance, a current method of correcting or * 'JJSfaV ^Z^, 1 *™™™ 00 " 8ht va,ve &r 
• = OT,ro *°SP™J ec <* ^ge S on a display Efface n^ be , P £?"* i *" >Bai 

toonKh.U«e attrmedfary of transmission Mgfa vilve projee. J? 0 " 3 ^ tt , atea • block circuit diagram of a projection 

tors utibzing, for astute, three ligbt valves. Other methods W** , wlueh ******* automatic corrective adapnon of 

and systems incoiporating reflective Ugbt valve projectors g ' S t0 a 5CrBCn ' 

.^O«w^v,^tawbicb.«w™fa«ablei^of 45 FI0S 40 10 4c Mustrate * schematic representation of .ha 
ous mirrors operate n conjunction with optics fa a tight and is subjected to sunlight spots b deteiSiS 

projection system for regulating images which are to be ^PW™ image contrast; r° rm a screen and 

. transmuted onto a screen or other suitable display surfaces. " WO- 3 illustrate a schematic reoresenlaK™ «f » 
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formed teKS. f b 6 e Jg. ™«« «™**ly Iraos . 

quBhty of dbphytd images. ^ riaoe -* u Acting the , 

Id addition, the projection system may be applicable hut 
flot limned to pUnetariums IMAX tS.t a fP u «?Jc but 
oarks.billhn^. ^Jf^lJrf^ ^tere, amusement' 



onto 1 screen P T?f^° n ^ in CKter to P«>vi<l« 

ODt o a screen. Tafc is a relatively ooroolfix « v *t*»Y, 

always provide for »h e appropriate automatic c^?! . 
«J*jw. part.cul.rly when (he screen is irreLK7« 

tbe projector 10, or a subjected to sunlight ot VMioU4 

•taS^ Pari^iiw^r'"^ iUnl5 ' 1IVWt «*»««». »rrmseme n 

mwv^ a further poor an transmission light valve projector " fin^ 1 s P ortu,g cveat «*K*rt screen dLlavs 

30u^zm g th^Bgb t v.i ve 332,34,3<ofaHgh t cMS ^ data displays, 

which opiates in a somewhat similar maimer as tte W ' also be employed in connection 

Uve hght valve projector 10 of FIG. 1, but which provides ^^,^ fotm4b ° n ot P r °j ected ™>Vmg images " 

Corsomewbat simplified system in mfliring aSlS of *^ 4y £Urface - Also "^mplated isfhe possi- 

with a dichroic X-cube bean, combiner* iKSSJ bt^in CJ^ m4ni P U , to " «" of an gra^, 

the various optical devices illustrated in FIG. LAg 15 to* ~ '£Zti?? ^ ^ ,W °^">*<**1 "pecte. t5 

t™ 3 ™**^. W ° bUi0 toe **»«tto tra.wforn.ed 



• _ , *. - , " w ~ «m^u««u». winpuwnzea corrected 
^gesbeutg delayed od an irregularl/shaped ororien eS 

expensive construction. ' . 

<. ^iT**' .« e6m * iB «*nlpul«iot. of pixels in « imag e 
» i weu known to those skilled in me „ t . Pot exampk^ ' 

l^w-at* of Inactive Computer Graphic?' XFoley 
rifi^ 0im * Sca ^ ™tbemadcal and computer tech- ' 
aTLnn f"??^?^ •«* * rotatioo. baling, and 30 
tn«,t ' d b ™ * 66e ^^mations cac be combined 
together ,n convenient ways. This article alse discusses 

«> *ree dmeasions that involve projection* 0 f 3-D • 
objects ontp 2-D displays. 

Additionally, r HiU's "ainputer Graphics" discusses' 31 
Wnsfcrraatioas of pictures, including methods for trans-' 
fonmng one picture into another and various nonlinear 

, / ^^""^o™ discussed include shearing, 
. a^ejransformauons, and addidonal complex warping* of 40 

In contrast with the foregoing prior art projection systems 

FIGS. 3 through 9 of the drawings, is dilcctti to ^ 
extremeJy simple and highly efficient automatic computer- 
ized system for providing corrected high-quality projected 

' w7^7Cf«t ' r ' T^ 1]td 50 w * be iB cow ">^ "d nt 
wtth the shape and position of a display screen 

JtZJEES*- h ^ 3 ° f t^^*^. U» overall 
g^f P,"! ec '°r ffYStfni 5a.3C°ich automaucally 

^•^.■^gj^tSg, trna gj a jo ae shape and position of a 

SEZT™/? conI ^ a ° operaUvely imerconnected 
system or modujlcs. 

.H^ 60 Ca - roBra 1 54 ;h ***** to a p rojector S < and is 
adapted recerve pictures from a screen TSThere are 
displayed images from the projector. A further image pro! 
^.module 56 connected to the ptpjedor $6 obL, 
W^^ ym ttng&sma, i /g& b ari n further 
connected random access memory (RAM) 60 

R^vr^'S 1 . 0 !^ 42 b 0P«»tively connected to ibe 
RAM 60 and to tbe pro jector 56 an d includes . comparator 
module 64 u, order to compare the screen format, or provide 
ob ect recognition as a reference to spectrum screen 
boundary, WllJ; ma?es which , re ^ored in W e RAM 60 ^3 
to transform these images so as to fit the screen display. 



ss 



iS 



mm or mon= of the foJIowiug criteria should be satisfied: 
W each lme of an image fc SCCOmrnqdated locally with a 

uoe od the screen where it is displayed; 
W I the orienutioa of each unit in an irnage, as explained 

dance with the oneotauon Of a pajrt of the screen where 
is inis image unit is displayed; 

(c) the brightness of each W in an image is correlated 
locally with tbe brightness iw f re flective pro^of 
a wrre^onding portion of the screen where this image 
uxut is displayed; gc 

o (d) the content of each image unit is adapted locally to a 

(e) tbe content of each image unit is adapted to one or 
^verai pointe of view from which the screen is viewed 
» by the projector. 1 

In essence, an image unit is defined by either a part of a 

■ o7aJ*^ • 
Basically, the system is adapted to rtcogniw a screen or ' 

1 2Srt£^" ^ Jng ^ ■SStoSlT 

,n5 ' ra,lsw wbi ? b we 10 °« Projected on 
presented at digital data. 5 
The accommodation of each line of an image on the 

screen in a manner as they would be viewed on ibe screen 
as if they were printed thereon; or (b) if a line of the screen 
» curved because a screen contour is transformed; then an 
wiago hne on the screen is transformed proportionally to the 
transformauon of the screen line. «»"y»we 

indues that (a) image units are oriented on the screen in a 
manner as they would be oriented on the screen as if they • 
were printed thereon; or (b) if «,= local area of the screen's 
curved because tbe screen cover is transformed,*^ a „ 
image unit onentation of the screen is IraSned ™-- 
honaUy to tbe transforfnation of the screen a™ ^ 
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' Inn* V i 6 

The adapter module <fc is basically designed to perform fl a^j^ ? *2 G - 7 pf lhe ^rawiDgs, the flow ■ chart of the 

^agefrn maS ource;<b) a rji^^^ 20 S?!^ ^P««ntahpi) of an image frorx a source; whid, 

S f ? UovVu, g operation such 4 . From the fo^gomfc a j» become reW ily app a ren , lhe : 

E & * ln ^ ng ? l0r intcnsit y' Paging Sfiure ^^P" » *r«cted to a clearly „ 0 ve lJ3£ K 

propor^ns, cbangmg the odwatibD of parts ofihTfigure Paction by . projector 2 the LfS - gC 

wh*hX^ ma«c control theUf k o£lo £ ^T^JS? 

^*ng mathematical transfonbatioos which map fln ideal What wb claio, : . 

Consequently, the representati™, of rh, _■ . « ? * P T0 S ec < Dr a ™ displayed; 

f-»«U f^^SSS^^^ .„ ^i^^/U^ whtch obtains iaages : 
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«L™1? 6 5« sf »«» e <" images relative ,,o the 

^iSSSTf Ti^f 0f "H**** « least one 
or a plurihty pf the foUowing criteria: • 
W wch line of an image is accommodated locally with 
a Jut on the screen where the image £ Sved 

wtth 0, ? en( «^ «E * part of the 
^ W Sad , unit fe displayed- 



8 



Z3 
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im „ r ~ , B «~" wi lue =**==n where sai< 

a) the image contour is respectively sharpened Or 
softened when lighting from the environment 
respectively reduces or increases the perceptual 
' ■ I iai *B<* « local areas; and 

bn 2 htness of im»8e wlors is varied when 
different purees of lights from the epvfr 0 nme n " 

, (iv) the content of each' image unit is adapted locally to 
* geometric form of a local screen area where laid 
image unit is displayed; and ' 

^T 16 -l. ?f T h im!i f unit is ldi P ted 'o one or 
viewS. VltW t0m Whicfa ssid Wfte » * 

^»^?,Tf , ? r .^? tem ° 5 daimed in oIa ™ 1. wherein said 

, ^sSL" « Wef ' 4 »y 
«^£ , 'i"^? ,l ' JB - a5claimed "> claim 1, wherein toe 

JESrTVi • CaptUred ""P* » ^ory with 

ffiSK2r* or ■ process which <r«^f 

4. A projector system as 'claimed ib claim 1, wherein the 
screen format includes at least one or a plurali y of feabires 
concerned with screen contour, screen siL, an angk oS 
of the screen from, the projector display' locZo, ^ 

™™ < * v **« surf4ce > «» d tightness at a 
different locations on the screen surface 

,, 5 ' Apro 1 J *T lor *y**m *s claimed io claim 1, wberein.tbe 
accommodation of each said line signifies that 
a) the images are displayed on said screen as they would 
be v,ewed on said screen as if printed thereon- 45 
, b) when a line of the screen is curved because » screen 

' sSh* ^O™* 3 - "> image line on said 
screents transformed proportionally to the transfbrma- 
- Hon of the screen line. •• . 

Ic^^T? 0 ' $y / temM Cl * ta * d " c,liln 1. wherein tie 50 
local orientation of an jnwge unit on said screen «gnifies 

a) the image uniis are oriented on said screen way as they 
would be orienMil n« ».u ... 1 ■ . . .» . ' 



b) a mathematical representation «f « 

•obtained from said | ( £j£? tfcn * of 8 ^ ^ 

c) transformation of the mathematical representation to a 
hop of the screen to satisfy viewing c^ditio^Hnd 

) IS n, , ti ° a °^* e ™*°™*<*1 faon of anuWas 
a physical quantity which is transmitted, to te^l , 
by the projector module. . 60 



focally with tbc brightness and reflective properties , ; - r -4~»* , ^ 6lD w ciairacd in claim 8 wlw^; rt a 

U.Aprojecior system as eiaimed in claim « whf»in 
mamematica! form of ^ ta ta^obn, 
apartal properties, and contours • ^ C ° brS ' 

mato;ma P t Si C f« *7 Ma ? m claim «• the 

20 StSS ° tt *l trt "»fo™»tions comprise selectively utiliJ 

Sft ' 8 '^ 9l ? s<Ilgjn6 to! ™'iDtensity, chaS 
proporhons,. changing orientation of, P a>s oWfifre 
informing contours, and mathematical variable; which 

S 4 SCKen ww fr0Q? i J"!*** P' int o? 

14. a projector system as claimed in claim 8, wherein 
m^em-ucal transformation satisfying viewing conditio^ 

a) L3^ Udon C ^ Ji*"" « an ideal 



35 



40 



«,r i__ ^ . . screen relative to a fti'nttV rx™ 1 —.— „> J( . . wpwy 



• ^ — ow^&u uuiajrjca as an meal 

geometac figure which the screen would have if placed 
under jdeaJ conditions; . 
b) a representation of the screen as a real geometric figure- 
cj finding mathematical transformations which map an' 
weal geometric representation of the screen arte Tjhe 
real geometry representation; • . _ wu , ul ? 

d >.^f di "e 4 •«a*«niatical representation of the image' 
fiom the source; and ■ 6 

e) applying the mathematical ^formations from step c) 
toe soiSa [ h6matlcal .^presehtation of the image from 

5S* C " Jf% ™ ta as a D 'ideal geometric figure 
0 ^ PteS ^ UtU>tt - 0£ Screcn to lhe c ^St corre- 

c^oirr fonn:suchi ' 5 ^ re -^ 



b) when a local area of ,be tcm* is curved because a 
screen contour, is transformed, then an image unit 
. onentatioaon said screen is transformed proportionally 
.to. the uacs&rmanon of the screen area 

image n mt defines a part of a too,* letter, a part ' of a pictu „ 
Or a squared small area Of a picture, Picture, 

adaitt^f r - Sy5 ', em ** Chi5ned ™ claim X - wbere ^ said 
adapter module implements operations: 

a) a mathematical representation of an image from the 
source j 



SSpriJ^' b ,lU,J^a,10,, Df » P' Uralil y Of ^dules, 

S> C0< "! ectifl ? 1 v » d «o camera to the projector 

and which obtams pictures from a; screen on wwS. ' 
images from a projector are displayed; 

b) causing an image processing module to obtain imaces 

uWoI^- •^ h,Cl1 5tored in RAM and 
transforming said images to fit the display; and 
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mined io ita JSUwS^lS-T™ de,ef " 
which- '."» v «yinrou B h<jn« or more criteria (n 

*&^J!**7£ "V*d«ly sharpened or 
J™7 J*" 0 , b 8 btln « from the envL nroeD , 

b) the bnghtness of image colors is varied when » 

(iv) the content of «ach image umt is adapts Joc^y to 
■ geometric form of a loci 



10 



squared OT «U ? ar « of a K" er ' * P4 " ° f * Or 5 a 

a) a matbcmAtica] representation of an im a ^ * U 
source; ' D image from sajd. 

<0 t^nsformabon of the mathematical r e n re «. (a tion , 
new representation 6» .k* l rc P resexlta Uoo to a 

.■ d uoo o f l ^£!&££SS3S£F 

d) representation of the mathematical fo™^ - 
oy the projector mgduk, R 9C '* cn 

Iu ^ Hgl5 umi ^ adapt6( j jnc-iiy t _ 3fi ; A method ag claimed in claim 23 whfcnnn -w 

a geometru: form of a focal ^m ^ wSL „ en,atlc * folm ° f «» «"»ge re P re* Dls ^e^to£ e »± 
image unit is displayed; and ' * 25 Properties, awl contours ™ g """^ 5 P M141 

■ ffv- /-v\«t_-t _r i - . 77 A it i , . 
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15 



„ -w ut a WC(U 

iroage umt is displayed; and 
See ° f ^ 1 floor > * ^.covering 
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changing orientation of parts of thf W , P W ni °? 5 ' 
contours, and math^atic' V^b S £ £JZ?£ 105 

«m,r i 85 C,llmcd in c,iiin wherein tte math 



• b) when , li ne of ih^^ * b 
contour is Wormed, then an im ^ 

21. A method as clainjcd in claim 1« wherein th e t^,i 
»™oa of an ^ unit on the JZXSSfto?*- 
»> this unage units are oriented on eaid screen way as ih»» 
^ * o- «« -reen u » 

' b) ^! D " ,oc * , arel of "« i» curved because a 
screen roi ,to»x is transformed, then an i m ZTZw 

to the trwrformatasn of the screen sres 1 " a,JOTOODal| l' 



4S 



50 



a) obtaining a representation of the screen as .nidi. 

c) filing catheojatical transformations which man an 
real geometric representation- 

*) ippjjorjg the mathernitical transformations from sten c> 
prists- wc&1 ^ojcuic figure com- 
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